T11TS impedes glioma angiogenesis by inhibiting VEGF signaling and pro-survival PI3K/Akt/eNOS pathway with concomitant upregulation of PTEN in brain endothelial cells.
The crucial role of angiogenesis in malignant glioma progression makes it a potential target of therapeutic intervention in glioma. Previous studies from our lab showed that sheep erythrocyte membrane glycopeptide T11-target structure (T11TS) has potent anti-neoplastic and immune stimulatory effects in rodent glioma model. In the present study we investigated the anti-angiogenic potential of T11TS and deciphered the underlying molecular mechanism of its anti-angiogenic action in malignant glioma. Vascular endothelial growth factor (VEGF) signaling is crucial for initiating tumor angiogenic responses. The present preclinical study was designed to evaluate the effect of T11TS therapy on VEGF and VEGFR-2 expression in glioma associated brain endothelial cells and to determine the effects of in vivo T11TS administration on expression of PTEN and downstream pro-survival PI3K/Akt/eNOS pathway proteins in glioma associated brain endothelial cells. T11TS therapy in rodent glioma model significantly downregulated expression of VEGF along with its receptor VEGFR-2 and inhibited the expression of pro-survival PI3K/Akt/eNOS proteins in glioma associated brain endothelial cells. Furthermore, T11TS therapy in glioma induced rats significantly upregulated brain endothelial cell PTEN expression, inhibited eNOS phosphorylation and production of nitric oxide in glioma associated brain endothelial cells. Taken together our findings suggest that T11TS can be introduced as an effective angiogenesis inhibitor in human glioma as T11TS targets multiple levels of angiogenic signaling cascade impeding glioma neovascularisation.